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To a',ZZ whom it may CONCer:

Be it known that I, James T. HAMBAY, Te-

- siding at Pittsburg, in the county .of Alle_-

IO

gheny and State of Pennsylvania, a cifizen of
the United States, have invented or discov-

ered certain new and useful Improvements in

Yacuum-Pumps, of which improvements the
following is a specification. |

The invention herein relates to certain im-
provements in apparatus for the production

~ of high vacuum—. e., above twenty-eight or

~ Sprengel

twentymme barometric inches. The hlﬂhest
vacuum heretofore attainable by the use of
mechanical PUmMpSs was twenty-eightortwenty-
nine barometric inches; hence it haf_-‘, been nec-

‘essary where a higher vacuum was desired to

have recourse to mercurial . pumps of the
or Geissler type. The capacity of

~ these types of pumps is limited by reason of

. 20

the manner in which they are constructed and
operated. -
The object of the invention is to provide &

mechaniecal or power pump having such a con-

struction. and arrangement of parts that a

23
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o a ]l’lOdlﬁGcLblOIl thereof
35

practically perfeet or high vacuum may be

'ploduced thereby; and to this end the inven-

tion consistsin the construction, arrangement,
and combination of parts, substantially a8
hereinafter more fully described and claimed.
In the accompanying drawings, forming a
part of this specification, Figure 1 is a _sec-
tional elevation of my 11np10ved pump. Fig.
2 is a similar view, on an enlarged scale, of
Fig. 5 is a side eleva-
tion.
The (,ylmder* 1 of the pump is of the ordi-

~ nary construction found in exhaust-pumps,

40
- will exclude the air..

45

the body portion thel eof being surrounded by
a Ja,cket or casing, 2, thus forming a space for
the reception of mercury or other 11qu1d which
Within the ¢ylinder is
arranged the piston 3, having a double cup-
5]1aped packing, 4, preferably secured to the
Jower end of the plston which 1s operated by
the rod 5, connected to any suitable operating
device, as the crank-disk 6. The lower eyl—

| mder—head is provided with a stuffing-box, 7,

of any suitable construction, for the pibton-
rod, said box being sur rounded by a shell, §,

. ﬁ._ﬁ 50

attached to the cvlmdel-head, and also pro-
vided with a stuffing-box, 9. ‘I'he chamber

formed by the shell 8 is ﬁlled with mercury |

air, sald shell

' or other suitable liquid for the exclusion of
being connected to a reservoir,
10, for the purpose of maintaining a constant

supply of fluid in the chamber.
The under side of the upper head, 11, of the

c¢ylinder is made concave, as shown, and at

‘the apex of its concavity is inserted a hollow
plug, 12, provided with a seat for the float-
Onto the plug is screwed one end

valve 18,
of the pipe 14, leading to a continuously-op-
erating: exhaustmump of any suitable con-
s’rruetmn The portion of the plug 12 around
and adjacent to the valve 13 is filled with mer-
cury in order to seal the joint between the
valve 13 and its seat. A suitable reservoir,
15, 18 connected to the pipe 14 or its plug, f01
the purpose of maintaining a constant sup-
ply of mercury at that pomt The lower end
of the cylinder below the piston is connected

by a pipe, 16, to the pipe 14, leading to the con-
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tmuously—opemtlnﬂ exhaust—pump, as above -

described.

The cylinder 1 is connected at a point at or
near its upper end to the upper end of the
valve-cylinder 17 by a port or passage, 18. At

the upper end of the cylinder 17 is formed a
seat for the upwardly-cloging valve 19, pro-

vided with a valve-stem, 20, which passes
through the guide-plate ‘?’1 sald plate also
Serving as a Stop to limit the downw ard move-
ment of the valve.

Within the V&lve-eyhndel 17 1s arrang ed a
piston, 22, connected by a rod,
able operating mechanism—in this case a le-

ver, 24, operated by an eccentric, 25, on the

shaft carrying the crank-disk 6. The lower
end of the cylinder 17 is provided with a stuff-
ing-box, 26, surrounding the rod 23, and the
lower end of said cylinder is filled with mer-
cury from a reservoir connected thereto by
the pipe 27. The portion of the cylinder 17
above the piston 1s also connected to a mer-
cury-reservoir by a pipe, 28, and the upper

28, 10 any rsuite
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end of the cylinder 1s connected by the pipe

29, having a closing-valve, 30, to the vessel or

vessels which it 1s desired to exhaust, and
the pipe 29 18 connected by the pipe 31, pro-
vided with a closing-valve, 32, to the pipe 14,
as shown.

In operating my improved apparatus a suf-
ficient quantity of mercury or other suitable
fluid 1s placed in the cylinder 1 above the
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piston to not only fill the upper portion ot
the eylinder and the port 18 when the piston
is at the upper limit of-its stroke, but also to
cause a certain portion to enter the plug 12,
lifting the valve 13. A sufficient quantity ot
mereury 18 also placed in the eylinder 17 to
fill the upper end of said cylinder and the
pipe 29 adjacent thereto when the piston 22
is at the upper limit of its stroke, therchy
floating the valve 19 against its seat. Ailris
then exhausted from the cylinder 1 and the
parts connected thereto by the operation of
the pump, to which the pipe 14 is connected,
the vacuum thus produced being about
twenty-eight barometric inches. The vessel
or vessels to be exhausted are tlu_,n connected
to the pipe 29, and the valve 32 in the pipe 51
being opened a corresponding vacuuim 18 pro-
duced in said vessels.  As soon as the vessels
have been exhausted asfar as possible by the
action of the pump connected to the pipe 14
the valve 32 is closed and the valve 30 1n the
pipe 29 opened, thereby forming communica-
tion between the pump and the vessels to be
exhausted.

The movements of the pistons 3 and 22 are
so adjusted relatively to each other that the
piston 22 will move up ahead of the piston 1,
thereby floating the valve 19 against 1ts seat
and tightly sealing the joint around said valve,
thereby cutting off all communication between
the ylinder 1 and the vessels to be exhausted.
The piston 3 is then moved upward, carrying
with it the mercury placed thereon, as abovu
stated. As the piston 3 approaches the up-
ward limit of its stroke, the mercury will flow
into the port or passage 1S and, filling said
port,expel all air therefrom. Asthe mercury
rises in the cylinder, the air will be forced
past the valve 13, and as the sides and top of
the cyvlinder converge, as it were, to the point
where the valve 13 is located, the mercury in
its upward movement will sweep all the air
before it and force such air past the valve 13.
To insure the expulsion of all air from the
cylinder, such an amountof mercury is placed
in the cy Jlinder that a portion ther eof will he
forced into the plug. As soon as the piston
3 has completed its upward stroke, as above
deseribed, and has moved down sufficiently
far to pennit the mercury in the port or pas-

sage 13 to flow back into the cylinder 1, the
pl_st.on 2 moves down, thereby pel‘*mlttlnn‘ the
valve 19 to drop and opening communication
between the eylinder 1 and the vessels to be
exhausted, whereupon the air in said vessels
and their connections will expand, filling the
space in the eylinder 1 above the surface of
the mercury therein.

Repeated strokes of the piston 3, as above
described, will effect a practically perfectT'or-
ricellian vacuum in the vessels to be ex-
hausted and the cylinder 1. All air forced
into the pipe 14 is removed to an extent equal
to the capacity of the continuously-operating
pump connected to said pipe. 'The pressure
on the under side of the piston when moving

downward is relieved by the pipe 16, connect-
ing the lower end of the eylinder 1 and the
pipe 14, as shown,

In lieu of surrounding only the body por-
tion of the cylinder with protecting jacket or
shell 2, as shown in Iig. 1, the cylinders 1
and 17 may be entirely surrounded with such
a jacket, shell, or cylinder, as shown 1n Iig.
2, said pl'oteet-infr-cylinder being either con-
nected by a pipe, 22, to the pipe M as shown,
or else filled with mercury. W’hen the 511(,11
or cylinder is connected to the pipe 14, an
opening, 33, is formed in the lower head of
the eylinder 1 to permit of the escape of air
therefrom during the downward stroke of the
piston; but when the shell 2 18 filled with
mercury the eylinder 1 is connected to the
pipe 14 by the pipe 16, as above described and
as indicated by dotfed lines.

The “strokes,” as they might be called, of
the Geissler and Sprengel pumps become
oradually slower as the vacuum becomes
higher, while in my pump the rapidity of
stroke is independent of the vacuum and the
capacity of the pump is far in excess of that
attainable in either the Geissler or Sprengel
pumps.

The mercury, which 1s raised and lowered
in the cylinder 1 by the operation of the pis-
ton 3, acts as the fluid-piston in the Geissler
form of pump, the difference between the
two being that one is mechanically operated
at regular intervals, whereas the other is op-
er ﬂted irregularly by var IELUOII‘% of fluid- ]_)1 ESS-
ure.

I claim herein as my invention—

1. In an apparatus for the production of

high vacuums, the combination of a cylinder

having a valvular connection with a continii-
ously-operating exhaust-pump and with the
vessel to be exhausted, a shell surrounding
sald eylinder and protecting the same as
against the admission of air, except through
connection with the vessel to be exhausted,
and a suitably-packed piston operating in
said cylinder, substantially as set forth.

2. In an apparatus for the production of
high vacuums, the combination of a cylinder
having a valvular connection with a continu-
ously-operating exhaust-pump and with the
vessel to be exhausted, a shell surrounding
sald ecylinder and having pipe-connections
with a continuously-operating exhaust-pump,
and a suitably-packed piston operating in
sald cylinder, substantially as set forth.

3. In an apparatus for the production of
high vacuums, the combination of a eylinder
hm*ntl_g* a valved outlet, a mechanically-oper-
ated fluid-piston, a Vahfe-chamber connected
thereto and to the vessel to be exhausted, a
valve for closing the conneetion to the eylin-
der, and a mechanically-operated fluid-piston
for operating said valve, substantially as set
torth. |

4. In an apparatus for the produection of
high vacuums, the combination of a cylinder,
a piston operating therein, a valve-chamber
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liaving a valved connection to said cylinder,
and a piston for operating said valve, the sev-
eral joints, connections, and valves, when in a

closed position, having a fluid seal substan-
tially as set forth.

5. In an apparatus for the production of
high vacuums, the combination of a cylinder,
the head thereof having a concave inner. sur-
face, a valved outlet located at the apex of

10 the concave surface, a valved inlet connecting
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the cylinder and the vessel to be exhausted,
and a mechanically-operated fluid-piston in
said cylinder, substantially as set forth.

In testimony whereof I have hereunto set

‘my hand.

| JAMES T. HAMBAY.
Witnesses:
- DARWIN 5. WOLCOTT,
R. H. WHITTLESEY.
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